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Childr.etg'ls
”P——" A Research Gene Panel to

Identify Genetic Defects in Pediatric Cancer

* Developed with Next-generation sequencing & Amplicon-based
NGS library prep technology

* Tumor-specific gene fusions

* Over-expressed genes

* Amplified genes

* Known gene mutations, insertions, and deletions

* Gene mutations identified in the NCl MATCH program as candidate
therapeutic targets

*For Research Use Only. Not for use in diagnostic procedures
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Designed Specifically for Pediatric Cancer Research

Hotspot (82) CNV (24) Full-gene CDS (44) Fusion & Expression (78)
ABL1 FGFR2  NT5C2 ALK APC PHF6 ABL1 MECOM  RELA
ABL2 FGFR3  PAX5 BRAF ARIDIA  PRPST ABL2 MET RET
ALK FLT3 PDGFRA CCND1 ARID1B  PSMBS5 ALK MKL1 ROS1
ACVR1  GATA2  PDGFRB CDK4 ATRX PTCH1 BCL11B  MLLT10 RUNX1
AKT1 GNA11  PIK3CA CDKe6 CDKN2A  PTEN BCOR MYB S$S18
ASXL1 ~ GNAQ  PIK3R1 EGFR CDKN2B  RBf BCR MYH11 SSBP2
ASXL2  H3F3A  PPM1D ERBB2 CEBPA  RUNX1 BRAF MYH9 STAT6
BRAF HDAC9  PTPN11 ERBB3 CHD7 SMARCA4 CAMTA1  NCOA2 TAL1
CALR HISTIH3B RAF1 FGFR1 CRLF1 SMARCB1 CCND!1 NOTCH1  TCF3
CBL HRAS RET FGFR2 DDX3X  SOCS2 cic NOTCH2  TFE3
CCND3  IDH1 RHOA FGFR3 DICER1  SUFU CREBBP  NPM1 TSLP
CCRS5 IDH2 SETBP1 FGFR4 EBF1 suz12 CRLF2 NR4A3 USP6
CDK4 IL7R SETD2 GLI1 EED TCF3 CSFIR NTRK1 YAP1
cic JAK1 SH2B3 GLI2 FAS TET2 ETV6 NTRK2 ZNF384
CREBBP  JAK2 SH2D1A IGF1R GATA1 P53 EWSR1  NTRK3
CRLF2  JAK3 SMO KIT GATA3 TSCH FGFR1 NUP214  Gene
CSFIR  KDM4C  STAT3 KRAS GNA13  TsC2 FGFR2 NUP98 Expression
CSF3R  KDR STAT5B MDM2 ID3 WHSCH FGFR3 NUTM1 BCL2
CTNNB1  KIT TERT MDM4 IKZF1 WT1 FLT3 PAX3 BCL6
DAXX KRAS TPMT MET KDM6A  XIAP FUS PAX5 FGFR1
DNMT3A  MAP2K1  USP7 MYC KMT2D GLIS2 PAX7 FGFR4
EGFR MAP2K2  ZMYM3 MYCN MYOD1 JAK2 PDGFB IGF1R
EP300  MET PDGFRA NF1 KAT6A PDGFRA  MET
ERBB2  MPL PIK3CA NF2 KMT2A  PDGFRB  MYCN
ERBB3  MSH6 KMT2B PLAGH TOP2A
ERBB4  MTOR KMT2C ~ RAF1
ESR1 NCOR?2 187 unique genes KMT2D RANBP17
EZH2 NOTCH1 : ) MAML2  RARA
FASLG  NPMI 3,110 amplicons in DNA assay
FBXW7  NRAS

1,427 amplicons in RNA assay
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All Major Pediatric Leukemia Translocations Are Represented

Acute lymphoblastic leukemia ETV6-RUNX1, E2A-PBX, BCR-ABL1, MLL-AF4, CDKN2A

Ph+ —like B-precursor ALL ABL1, ABL2, CSF1R, PDGFRB, EPOR, AK2, CRLF2, FLT3, KRAS,
CD22delE12

Acute myelogenous leukemia FLT3, NPM1, KIT, IDH1, IDH2, DNMT3A, RAS, RUNX1, TET2, CEBPA

Acute promyelocytic leukemia  PML-RAR«



Pediatric Brain Tumors:
Comprehensive Coverage Across All Common Types

AT/RT, cribiform neuro-epithelial tumor, Schwannoma SMARCB1

Medulloblastoma, WNT, RT (Rhabdoid Tumor) SMARCA4
Medulloblastoma GLI2, MSH2, MSH6, MYCN, PMS2, PTCH1, SUFU
Ependymoma RELA
Ependymoma, Meningioma NF2
Astrocytoma FGFR1, HIST1H3B, MDM2, MLH1, NF
PTPN11, TERT, TP53, QK1
Glioblastoma MDM4
Glioma, Astrocytoma gr I-IV, Ependymoma Gr 3-4 PTEN
Glioma, Astrocytoma I-1V, Oligoastrocytoma H3F3A

Pilocytic Astrocytoma BRAF, FAM131B, NTRK2



Rhabdomyosarcoma (embryonal & alveolar)

Ewing sarcoma

Synovial cell sarcoma
Infantile(congenital) fibrosarcoma
Desmoplastic small round cell tumor
Alveolar soft part sarcoma

Clear cell sarcoma (melanoma of soft parts)

Inflammatory myofibroblastic tumor
Fibromyxoid sarcoma
Dermatofibrosarcoma protuberans
Epithelioid sarcoma

Angiomatoid fibrous histiocytoma
Epithelioid hemangioendothelioma
Mesenchymal chondrosarcoma
Malignant peripheral nerve sheath tumor
Undifferentiated sarcoma

Midline carcinoma

Low grade fibromyxoid sarcoma

Panel Identifies Key Gene Fusions in Pediatric Sarcomas

PAX3/7-FOXO1
EWS-FLI1/ERG
SYT-SSX1/2/4

ETV6 -NTRKC

EWS-WT1
TFE3-ASPSCR1 (ASPL)
EWS-ATF1, EWS-CREB1
ALK-TPM3/4, CLTC, ATIC
FUS-CREBB3L2/1
COL1A-PDGFB
SMARCB1

EWS-CREB1
WWTRC1-CAMTN
HEY1-NCOA2

NF1/NF2 mut
BCOR-CCNB3, CIC-DUX4
NUT-BRD4
FUS-CREB1L1 and FUS-CREB1L3
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wesa® There are Three Main Parts of the workflow

V\/e Treat Kids Better

NGS
Sequencing

Amplicon-based NGS
Library Preparation

Bio-Informatic Analysis

Automated library prep platform Benchtop Sequencer NGS software analysis platform (ICE¥)

*For Research Use Only. Not for use in diagnostic procedures
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Advantages of Each Component of the Assay

* Library Preparation = Amplicon-based NGS library prep
technology*

— Interrogate DNA and RNA isolated from FFPE
— Small input (= 20 ng RNA and DNA)
— Automated library prep and chip loading

* Sequencing = Next-generation sequencing*
— Fast turn-around time (2 hours)

— Automated alignment (FASTQ to BAM) and variant calling (VCF)
— Benchtop sequencer

* Bio-Informatic Analysis

— Commercial Pipeline (NGS & NGS software analysis platform) *
— Custom Scripts (ICE*")

*For Research Use Only. Not for use in diagnostic procedures
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Virtually Any Type of Specimen Can Be Profiled

* Blood and bone marrow (purple top tube)
* Fresh/frozen tissue

* FFPE tissue (unstained slide, blocks, scrolls)

— sample quality is assessed prior to library preparation
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Flder g
s Performance Verification
Over 500 Samples Processed

* 503 samples have been run to date

* 237 unique tumor samples

* Also measured panel against synthetic control material
(Acrometrix, with known SNVs, InDels)
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Performance

* >5000X average coverage for DNA variants
* Average uniformity >95%

* Average mapped reads >2,000,000 for RNA fusions
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DNA Features Detected

* SNV = single nucleotide variant
* InDel = insertion/deletion

 Gene Amplification: = 6-fold

Verified technical performance:
* SNVs: 5% variant allele frequency

* InDels: 10% variant allele frequency
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Assay is Sensitive and Specific
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Single Nucleotide Variant: Cto T InDel: 24 base deletion

CAATGATGATGATGGCGCTGAGCAAGACCTT CGGEGCAGAAGCCCGTGAAGTTCCAGCTGE

TCATAGOTGGGAAACTACCTCCGTATGTTCCGAGETTOTCTGTACAAGAGATACCCCTCACTCTGEAGS
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CATAGGTGGG CCGTATGTTCHGAGGTTCTCTGTACAAGAGATACCCCTCACTCTGGEAGG

CATAGGT GGG CCGTATGITCMGAGGTTCTCTGTACAAGAGATACCCCTCACTCTIGGAGE &
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C.118C>T, p.Arg40* c.20_43delGCAAGACCTTCGGGCAGAAGCCCGInsT

(p.Ser7llefs*56)
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Detection of DNA Amplifications is Highly Specific

.;‘lf 3

L MYCN in MYCN amplified neuroblastoma
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RNA Features Detected

e Gene Fusions — annotated and unannotated (novel pairing)

* Gene Expression - # reads per gene, c/w average of 4 housekeeping genes

n.b.: Gene Fusions:
e 78 parent fusions
* >1,400 variants

* Ability to detect de novo fusions from pairing of existing primer pairs
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A Diverse Range of Hematologic Fusions are Detected™

ATF71P-JAK2 ETV6-NTRK3 P2RY8-CRLF2 RCSD1-ABL2
BCR-ABL1 ETV6-RUNX1 PAG1-ABL2 SSBP2-JAK2
BCR-JAK2 FIP1L1-PDGFRA PAK5-JAK2 STIL-TAL1
CRLF2-P2RY8 FOXP1-ABL1 PML-RARA TERF2-JAK2

EBF1-PDGFRB

MLL Rearrangement

RANBP2-ABL1

ZC3HAV1-ABL2

ETV6-ABL1

NUP214-ABL1

RBM15-MKL1

ZEB2-PDGFRB

ETV6-JAK2

NUP98-NSD1

RCSD1-ABL1

ZMIZ1-ABL1

*Confirmed samples used for verification
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Key Solid Tumor Fusions were verified*

EWSR1 Rearrangement

Ewing Sarcoma

PAX3-FOXO1 Alveolar Rhabdomyosarcoma
$S18-SSX1 Synovial Sarcoma

ETV6-NTRK3 Congenital Mesoblastic Nephroma
FUS-CREB3L2 Fibromyxoid Sarcoma

GOPC-ROS1 Glioblastoma Multiforme
KIAA1549-BRAF Pilocytic Astrocytoma
Cllorf95-RELA Ependymoma

NPM1-ALK Anaplastic Large Cell Lymphoma
CCDC6-RET Lung Adenocarcinoma

EML4-ALK Lung Adenocarcinoma

*Confirmed samples used for verification
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MYH9-IL2RB transcript — reads partially alighed to MYH9 portion
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tosmens™ OQther Half of Reads— Partially Aligned to BRD1 portion of PAX5-BRD1
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| PAX5-BRD1.P5B2:1-148

: Region: 148 bases
| Cursor at: 2.14

CGGCTCGTCGTACTCCATCAGCGGCATCCTGGGC c c c ) ) \ G C \ GG TAATCATTACCAAATGCGAGGAGGAAAGGACGATGTCATC

5

CGCTCGTCGTACTCCATCAGCGGCATCCTEGGGCATCACGTCCCCCAGCGCCGACACCAACAAGCGCAAGAGCGAGCGACGAAGGTATTCAGGCAGTCTCCGGTGCCGAACGGCCACTCEGCTTCCGGGCAGAGACTTCCTCCGGAAGCAGATG
E

i |

[Tl MO N GAGACGMAGGTAATCATTACCAAATGAGGAGGAAAGGACGATGTCATCGAGGCTCTGCAGCG
AAGGTAATCATTACCAAATGAGGAGGAAAGGACGATGTICATCGAIGGCTCTGCAGCG
[N HAA AGGTAATCATTACCAAATGAGGAGGAAAGGACGATGTICATCGIAGGCTCTGCAGC]
_ - - IV NIA AGGTAATCATTACCAAATGAGGAGGAAAGGACGATGTICATCGAGGICTCTGCAGC G|
Fusions paired to reads in MYHS-ILZRBE.M112 (LIS AAGGTAATCATTACCAAATGAGGAGGAAAGGACGATGTICATCGAGGCTICTIGCAGCG
Paired transcript At IR NIA GG TAATCATTACCAAATGAGGAGGAAAGGACGATGTCATCGAGGCTCTGCAGCG
: - - T [HAGGTAATCATTACCAAATGAGGAGGAAAGGACGATGTICATCGAGGCTCTGCAGCG
DINEY Sxon CETLCEY Gl LI L EisSton i T [AAGGTAATCATTACCAAATGAGGAGGAAAGGACGATGTCATCGAGGCTCTGCAGCG
CBFB 5 MYH11 84 84 MYHS-WYH11.M1d elinsSM32delds QA GG TAATCATTACCAAATGAGGAGGAAAGGACGATGTCATCGAGGCTCTGCAGCG
ETVE 5 RUNX1 3 89 89 MY HS-RUNX1.M1R3 R TR
. AGGTAATCATTACCAAATGAGGAGGAAAGGACGATGTCATCGAGGCTCTGCAGCG
T A 2 &t £3 2SI RE AGGTAATCATTACCAAATGAGGAGGAAAGGACGATGTCATCGAGGCTCTGRIAGCG
FGFR3 17 TACC3 44 44 MYHI-TACC3.M1I ntron17T9 AR VA GGTAATCATTACCAAATGAGGAGGAAAGGACGATGTICATCGAGGCTCTGCAGC Gl
FGFR3 17 TACC3I & 54 54 MYHS-TACC3.M1T8 T AAGGTAATCATTACCAAATGAGGAGGAAAGGACGATGTCATCGAGGCTCTGCAGC G|
AGGTAATCATTACCAAATGAGGAGGAAAGGACGATGTICATCGAGGCTCTGCAGCG
s W TECCT i i A0 AP L RN YAAGGTAATCATTACCAAATGAGGAGGAAAGGACGATGTICATCGAGGCTCTGCAGCG|
FUS 6 ERG " 63 63 MYHI-ERG.M1E11 BB NIAGGTAATCATTACCAAATGAGGAGGAAAGGACGATGTCATCGAGGCTCTGCAGCG]
FUS [ ERG 11 T4 94 MYH3-ERG.M1E11 AGGTAATCATTACCAAATGAGGAGGAAAGGACGATGTCATCGAGGCTCTGCAGC G|
KATEA 16 ER300 62 &2 M¥HS-EP300.M1E3 BNV NIAGGTAATCATTACCAAATGAGGAGGAAAGGACGATGTCATCGAGGCTCTGCAGCG
T [AAGGTAATCATTACCAAATGAGGAGGAAAGGACGATGTICATCGAGGCTICTIGCAGCG
KATBA 17 EP300 73 91 MYHE-EF300.M1E2 T [AAGGTAATCATTACCAAATGAGGAGGAAAGGACGATGTCATCGAGGCTCTGCAGCG
KIF5B 16 RET 21 21 MYHS-RET.M1R12 AGGTAATCATTACCAAATGAGGAGGAAAGGACGATGTICATCGAGGCTCTGCAGCG
KIT2A - 8 SR S L i a L] R e
KMT2A 7 MLLT3 83 83 MY HE-MLLT3 M1MS (RN R NAIA GG TAATCATTACCAAATGAGGAGGAAAGGACGAT|[GTCATCGAGGCTCTGCAGCG
KMT24 7 MLLTS 13 97 g7 MYHS-MLLTSE. M1M13 AGGTAATCATTACCAAATGAGGAGGAAAGGACGATGTCATCGAGGCTCTGCAGC G|
NAB2 3 STATE g2 8 MYHS-STATEMIInt3s20 R e
NUP214 23 ABL1 10 10 MYHS-ABLT M1A2Z L3 o [ABAIAGGTAATCATTACCAAATGAGGAGGAAAGGACGATGTCATCGAGGCTCTGCAGCG
NUP3E2 11 HMGB3 45 84 MYHI-HMGB3.M1H2 AGGTAATCATTACCAAATGAGGAGGAAAGGACGATGTICATCGAGGCTCTGCAGCG
NuPeE 12 KNT2A ] R
c
= L L0 2i LS ALCE S QO LU T (MAGGTAATCATTACCAAATGAGGAGGAAAGGACGATGTICATCGAGGCTCTIGCAGCG
l 21268 PAXS BRDM 2 78 o4 MYHS-BRD1.M1B2 l T [AIAGGTAATCATTACCAAATGAGGAGGAAAGGACGATGTICATCGAGGCTCTIGCAGCG
= (= = C
7 PAXNS POM1Z1 S 79 28 MYHE-POM121.M1PS [AAGGTAATCATTACCAAATGAGGAGGAAAGGACGATGTCATCGAGGCTCTGCAGCG
1 RUNX1 CBFAZTI 4 99 99 MYHS-CBFAZTI.M1C4 (IAGGTAATCATTACCAAATGAGGAGGAAAGGACGATGTCATCGAGGCTCTIGCAGCG
1 SEC164 1 NOTCHY1 27 75 75 MYHI-MOTCH1 M1N2T IR EHA GG TAATCATTACCAAATGAGGAGGAAAGGACGATGTCATCGAGGCTCTGCA GC G
1
i

=)
=
=3

=]

w
r

LA R =% ot ot e mh ok on L) M L) = ek () =
[
w0 =
r3

=)
=
P P pd

% en

(SR - ]
- -

SECIGANY LEER] & £ &8 MHIHOTCH CRIRES A XM S B XA GG TAATCATTACCAAATGAGGAGGAAAGGACGATGTCATCGAGGCTCTGCAGCG|
ancel WA GG TAATCATTACCAAATGAGGAGGAARAGGACGATGTCATCGAGGCTCTGCAGCG]
X VNS A GG TAATCATTACCAAATGAGGAGGAAAGGACGATGTCATCGAGGCTCTGCAGCG]

A A GG TAATCATTACCAAATGAGGAGGAAAGGACGATGTCATCGAGGCTCTGCAGCG]

MRS A A GG TAATCATTACCAAATGAGGAGGAAAGGACGATGTCATCGAGGCTCTGCAGCG
IRV A GG TAATCATTACCAAAT GAGGAGGAAAGGACGAT GT CATCGAGGCTCTGCAGCG]

17179230
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Stitching these together — full reads alighed to MYH9-BRD1 transcript
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Region: 45 bases
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BT C GAGAAAGTICCTCTCGG6G6AGAAGCAGCGCCT GTTCCCG6G66G6GCAGATC

CGAGAAAGTCCTCTCGGGAGAAGCAGCGCCTGTITTCCCGGGGCAGATCCAGGTTCAGGTAATCATTACCAAATGAGGAGGAAAGGACGAT GTCATC CGAGSG

CGAGAAAGTCCTCTCGGGAGAAGCCCTGTTCCCGGGGCAGATCCAGGTTCAGGTAATCATTACCI\AATGAGGAGGAAAGGACGATGTCATCGAGG

CGAGAAAGTCCTCTCGGGAGAAGCAGCGCCTGTTCCCGGGGCAGATCCAGGTTCAGGTAATCATTACCAAATGAGGAGGAAAGGACGATGTCATCGAGGEG

CGAGAAAGTCCTCTCGGGAGAAGCAGCEHCCTGTITTCCCGGGGCAGATCCAGGT I TEYIAGGTAATCATTACCAAATGAGGAGGAAAGGACGATGTCATCGA

CGAGAAAGTCCTCTCGGGAGAAGCAGCGCCTGTTCCCGGGGCAGATCCAGGTTCAGGTAATCATTACCAAATGAGGAGGAAAGGACGAT GTCATCGAGG

CGAGAAAGTCCTCTCGGGAGAAGCAGCHECCT GTTCCCGGGGCAGATCCAGGTT

AGGTAATCATTACCAAATGAGGAGGAAAGGACGATGTCATCGA|GG]|

A

CGAGAAAGTCCTCTCGGGAGAAGCAGCGCCTGTITTCCCGGGGCAGATCCAGGTTCAGGTAATCATTACCAAATGAGGAGGAKEJIAGGACGAT GTCATCGATGGEG

CGAGAAAGTCCTCTCGGGAGAAGCAGCGCCTGITCCCGGGGCAGATCCAGGITTCAGGTAATCATTACCAAATGAGGAGGAAAGGACGATGTCATCGAGG
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Torrent Suite

Performance Improved with ICE
(Integrated Curation Environment)

Curation/QC

DAT

A A

Base calls

v

unaligned BAM

lon Reporter

Alignment (TMAP)

BAM (DNA)

CNV analysis
J Depth — PC model
r

Variant caller
& InDel assembly

[\ e

=
Blacklist

Filter <=
Hotspots
o]

N\
<

v
VCF
4

BAM (RNA) —
v

Fusion analysis

=

Depths flanking fusion
junctions
Expression
analysis
Depth

Composite | _p OVAT Plugin
VCF ‘
OVAT g Genes
§ [ Oncogenes & tumor
filters | < SUppressors
© | Variants
Somatic & hotspots

\

Variant View (ICE)

Metadata

. Phenotype

c QC metrics

Variant spreadsheet

+ Customized views

* Filters: regional, QC, impact, cross-reference
* Sort, analyze, prioritize

* Genome viewer, for supporting read data

* Link outs to internet resources, incl. PubMed
* Variant annotation

L EE

e

| B

CNV View

Copy number estimates for 140 genes
With 95% confidence intervals

Fusion View

Targeted: 1380 fusion transcripts
Read alignments (BAMs)
IR fusion counts/calls

Annotation: exon boundaries in the fusion targets
Novel: 100,000+ combinations of driver/partner fusions

Gene expression — fold change for 13 genes

&

!

Variant Databases

DNA Variant DB
Fusion DB
Copy no. DB

Report
All hotspot variants, CNV changes & fusions
Gene expression
Gain-of-function in oncogenes
Loss-of-function in suppressor
Supporting literature
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SNVs SNV

Acrometrix test sample; >5% VAF)

Absent Present

Thermo Fisher No Call 213,510 0
Variant Caller

Call 9 303

Sensitivity: 100%
Specificity: >99%
InDels

Acrometrix test sample; >10% VAF)

InDel
Absent Present
ICE
InDel No Call 213,803 0
Variant Caller Call 0 19

Sensitivity: 100%
Specificity: 100%
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Outline

* Panel Content

* Technical aspects of the Panel
* Performance Verification

* Research Case Study

* Conclusions
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Cytogenetics: LMO2-TCRA fusion 46,XY,t(11;14)(p13;q911.2)[7]/46,XY[1]

8 M 8¢ ;s

5

B 3% ¥& 3¢ rE 3% @
ae A4 A 58 &3 & &
!”8 8”8 . - '.«ua g »

LMO2-TCRA fusion seen in 5-10% of pediatric T-ALL

Results provided by Sammy Wu, CHLA cytogenetics
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Chromosomal Microarray Results:

~80 kb Deletion in 1p33, Fusing 5’ Portion of STIL to 3’ Portion of TAL1

“% Chromosome Analysis Suite. [For Research Use Only. Not for use in diagnostic procedures._]
Eile VMiew Exports Analysis ChAS DB Preferences Help

= - = 2 G = == e | % & ENEE | [QE| [ 4 @ |[chr1:47,649,899-47,817,125

..

<
: g2 a
o  CPMOO0D080B-F-D_20160827_CMA OSCHP: Copy Number State (segments) E
CPMO0000B06-F-D_20160927_CMA OSCHP: Weighted Log2 Ratio
—15
—0.5
Loaos = - . . . L - . - . - - oo .- ) ’
—-1.5
CPMO0000806-F-D_20160927_CMA.OSCHP: Allele Difference
—15
Cos . 5 . . . . .
Las : o o -
—-1.5 b
TATLL iT—ALLi ST L1 iT—ALLi
2
3
47650kh 47660kbh 47670kbh 47680kbh 47690kh 47700kb 47710Kkbh 47720kh 47730kbh A7740kbh AF7750kh 47760kh A7770kb 47780kb 47790kbh 47800kbh 47810kbh
= L<

<
e Detail View QC and Sample Info ¥ | /= Chromosome Summary Data ¥

ChAS Browser : MetAffx 33.1 (hg19) | Restricted Mode: Off | EditMode: Off |

s
| User: graca-oncolog;

[ ]
~
v

© o e o s o n[E
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Wo TrarKid Bt STIL-TAL1 & FIP1L1-PDGFRA

* Two dominant fusions (of seven) seen in the data
 The PDGFRA fusion can potentially identify candidate targeted therapeutics like Imatinib™

FLUSIOM FIP1L1(11) - PDGFRA{12) 158 Frasent
FLISH:M STIL{1)- TAL1(2) 1248658 Fresent Typez
FUSIOMN MET(13)- MET(15) 199 Fresent
FLISIOM STIL{1)- TAL1(2) 10225 Frasent
FUSIOM MET(17) - MET(20) 1367 Frasent

FUSION FIF1L1(13)- PFDGFRA(12) Fresent

FUSION FIP1L1({13)- PDGFRA(12) 45 Fresent
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PDGFRA Hotspots Covered on the panel

Mutation
p.N659K
p. 1674l
p.D842V
p.D848K
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LOS ANGELES. CTGTGACTTTGGCCTGGCCAGAGACATCATGCATGATTCGAAGCT A’
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BEEEEEEEEEER R R R RR
03|83 |G o0 oo | oo | g | oo o o f oo o f o | 6o | G | O

3 TCATGCATGATTCGAACTA
TCATGCATGATTCGAACTA

] TCATGCATGATTCGAACTA

3 TCATGCATGATTCGAACTA
TCATGCATGATTCGAACTA
TCATGCATGATTCGAACTA

A G TCATGCATGATTCGAACTA
TCATGCATGATTCGAACTA

A G TCATGCATGATTCGAACTA
TCATGCATGATTCGAACTA
TCATGCATGATTCGAACTA
TCATGCATGATTCGAACTA
TCATGCATGATTCGAACTA
TCATGCATGATTCGAACTA
TCATGCATGATTCGAACTA

A G TCATGCATGATTCGAACTA
TCATGCATGATTCGAACTA

A G TCATGCATGATTCGAACTA
TCATGCATGATTCGAACTA

A G TCATGCATGATTCGAACTA
TCATGCATGATTCGAACTA
TCATGCATGATTCGAACTA

[ ]
Detected PDGFRA Variant
(D842V)
CTGTGACTTTGGCCTGGCCA
° ° CTGTGACTTTGGCCTGGCCA
[Deletion & Insertion]
)
NM_006206 (PDGFRA).
:
c.2522 2527delinsAAG
= .
(p,Arg841_||e843de||n5LysVa|) CTGTGACTTTGGCCTGGCCA

CTGTGACTTTGGC CIGGC CA|

=
M [l L

EEBEREEBEBEREREREDBDBEBRDRDBD DR BRB BB

b=
G|

) C GTGACTTTGGCCTGGCCAPIA G TCATGCATGATTCGAACTA

Present at roughly 14.22 % variant allele [CTGTGACTTTGGCCTGGCCARIAG TCATGCATGATTCGAACGTA
 CTGTGACTTTGGCCTGGCCARIAG TCATGCATGATTCGAACTA

frequency C TGACTTTGGC GGCCAIVA G TCATGCATGATTCGAACTA
[CTGTGACTTTIGGCCTGGCCARIAG TCATGCATGATTCGAACTA

This variant was NOT DETECTED in the previous [CTGTGACTTTGGCCTGGCCARIAG o Tl TR T B

GGC CAERYA G TCATGCATGATTCGAACTA

G

G CT

G CT

G CT

G CT

CTG TTTGGCCT
lymph node sample CTG CTGGC CALIA G TCATGCATGATTCGAACTA
C G TTTGGCCTGGC CARNA G TCATGCATGATTCGAACTA
 CTGTGACTTTGGCCTGGC CARYA G TCATGCATGATTCGAACTA
 CTGTGACTTTGGCCTGGC CARNA G TCATGCATGATTCGAACTA
C GTGACTTTGGCCTGGCCAPIA G TCATGCATGATTCGAACTA
[CTGTGACTTTGGCCTGGCCARIAG TCATGCATGATTCGAACTA
cTeTeAcTTTGGCCTGGECAYA G TCATGCATGATTCGAACTA
G CT
G CT
G CT
G CT
G CT

L
L!
L

T
=
=
T
=
T
T
=
T
=
=
T
=
T

GGC CAERYA G TCATGCATGATTCGAACTA
CATGCATGATTCGAACTA

TTTGGC
GGC CAPRVA G T

DOD 12/30/2016

=
Le

=
=
CT TTTGGC GGCCAlYA G TCATGCATGATTCGAACTA]
[ CTGTGACTTITGGCCTGGCCARNAGERTCATGCA[MGATTCGAACTA

[ CTGTGACTTTGGCCTGGC CARNA G TCATGCATGATTCGAACTA ]

A
SNV o™ Deletion ACA
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Synergistic Effects of Crizotinib and Temozolomide in / . .
Experimental FIG-ROS1 Fusion-Positive Glioblastoma #y Livertas Academic

Arabinda Das', Ron Ron Cheng’, Megan L.T. Hilbert', Yaenette N. Dixon-Moh',
Michele Decandio’, William Alex Vandergrift Ill', Naren L. Banik'2, Scott M. Lindhorst',
David Cachia', Abhay K. Varma', Sunil J. Patel" and Pierre Giglio'*

Department of Meurosurgery, Medical University of South Carolina, Charleston, SC, USA. 2Ralph H. Johnson VA Medical Center, Charleston,
SC, USA. *Department of Neurological Surgery, The Ohio State University Wexner Medical Center, Calumbus, OH, USA.
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—{eorcmz2 | GOPC Exon 3 |—ROS' Exon 36 {RoSEwnsre :
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\ \ :
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[ Il | -

Q0 2 0

\ 4 = S =

..... GAT AAG GAA CTG GCA GGAAGTACT CTT CCAACC 5 IS 2 IS

CAA GAG..... O O i S
Asp Lvs Glu leu Ala_Glv __Ser Thr Leu Pro Thr Gin

G ATAAGG AACTOGC AGG & A GRRACT CTTCC AACCCARG AGG 46 p-ROS1 [ 258 kD

GAPDH /i S i 37 D

/\/\MA/\/\/\/\/\M/\/\/\/\/\MMA/\/\M/\ T e —
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Conclusions

The assay is designed specifically for use in pediatric cancer research

— Designed using Amplicon-based NGS library prep & Next-generation sequencing*
— Content developed in collaboration with CHLA & COG pediatric oncologists
— 49 of 51 targets identified by COG TAP committee are included

The same 52 genes designated as candidate therapeutic targets in Adult Oncomine Focus for
NCI MATCH program are present in our panel as well

Nearly 200 hotspot and full length genes already identified in pediatric cancer are also included

78 parent, relevant gene fusions are included (yielding > 1,500 combinatorial variants, including
novel, previously unreported gene fusions )

Custom bioinformatics pipeline, ICE (Integtrated Curation Environment), enabling best in class
precision, sensitivity, and specificity

*For Research Use Only. Not for use in diagnostic procedures
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Business & Policy

ACMG Guidelines 3
Odds With FDA
Green Lighjfor
23andMe/MHealth
Risk Tes{s i

The re-emeXgence of
direct-to-condymer
genetic health rish
has healthcare provider
worried once again about
their impact and utility.

After Korean Clinical
Approval for Breast
Cancer Prognostic,
Gencurix Looks to
Asian, US Markets i:
Gencurix aims to achieve
US FDA 510(k) clearance
for its GenesWell BCT
breast cancer prognostic
test next year.

Researchers Devise
New Single-Cell DNA
Methylation
Prediction Method
The computational
method, called
DeepCpG, is designed to

Technology

Research Diagnostics Disease Areas Applied Markets Resources

Children's Hospital LA to Offer
Pediatric Cancer Panel With Focus

on Gene Fusions &

The lab-developed test will use Thermo Fisher Scientific's
lon sequencing platform and will be applicable to most «
childhood cancers.

Breaking News ©

antOmics Acquires Consumer
Ganomics Firm Genos

anel Test May Cost-Effectively improve

Life Expectancy for Women at High Risk
of Breast Cancer

® (Cancer-Fighting T Cells Tuned To Viral
Particies May Target Tumor Neoantigens

® U of California Appeals CRISPR/Cas®
Patent Interference Decision

® Breast Cancer Patient, Surgeon Survey
Underscores Need for Education on
Interpreting Results

® Interpace Diagnostics Regains Nasdaq
Compliance

Ebola Genomes Help Reconstruct
Virus' Spread During West African
Outbreak

MilliporeSigma Developing New
Instrument for Single-Molecule
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What's Popular?

1 U of California Appeals
CRISPR/Cas? Patent
Interference Decision

2 NantOmics Acquires
Consumer Genomics Firm
Genos

3 ACMG Guidelines at Odds
With FDA Green Light for
23andMe Health Risk Tests

& Ghildren's Hospital LA to

Offer Pediatric Cancer Panel
With Focus on Gene Fusions -

5 Liquid Biopsy Market Sees
Continuing Growth of New
Technologies, Methods &



